Objective: To characterize the prevalence of amyloid deposition in a clinically unimpaired elderly population, as assessed by Pittsburgh Compound B (PiB) positron emission tomography (PET) imaging, and its relationship to cognitive function, measured with a battery of neuropsychological tests.
D
ESPITE THE STRONG ASSOciation of amyloid burden and Alzheimer disease (AD), it has also long been recognized that a significant number of individuals without clinical evidence of AD have amyloid deposition at death. 1 The ability to identify the proportion of cognitively normal elderly persons with amyloid in their brains, as well as the ability to characterize the relationship of amyloid deposition to cognition function, has historically been limited by the fact that amyloid load was typically determined at autopsy. Nevertheless, through autopsy studies, the prevalence of amyloid burden among cognitively normal elderly persons has been estimated to be more than 25%. [2] [3] [4] This number rivals the combined prevalence of mild cognitive impairment (MCI) (approximately19% 5 ) and AD (approximately13% 6 ). If true, this implies that approximately50% of people older than 65 years have amyloid deposition in their brains and that about half of these people are asymptomatic. These possibilities have important implications when considering strategies for future prevention trials.
Recently, the development of amyloid imaging has made it possible to identify amyloid deposition in vivo. 7 Recent studies have suggested that Pittsburgh Compound B (PiB) binds to fibrillar amyloid-␤ (A␤) deposits in diffuse as well as dense core plaques and to amyloid angiopathy but not to amorphous A␤ deposits, such as those commonly seen in the cerebellum. 8, 9 The aim of the present study was to characterize the relationship of amyloid deposition with cognition among elderly persons using PiB positron emission tomography (PET) imaging. Specifically, we were interested in estimating the prevalence of significant amyloid deposition among clinically unimpaired elderly persons, then relating the degree of amyloid deposition to the variability of cognition often seen among older subjects. That is, even though participants were selected for the absence of either clinical MCI or AD, does the presence of amyloid deposition relate to the variability of cognition previously reported among elderly persons? 10 If the presence of the A␤ protein is toxic, 11 one might expect that the areas in the brain with the greatest amyloid burden would have the greatest change in neural function, and thus cognitive functions related to those regions would be selectively affected. Some neuropathological studies have found that amyloid burden is related to the degree of cognitive impairment in AD and that regional distribution of amyloid burden correlated with changes in the functions related to those areas. 12, 13 However, several other studies have failed to find correlations between amyloid plaque load and cognition. 14, 15 Postmortem studies are typically limited to relatively latestage cases, and the cognitive measures available are often suboptimal owing to the timing of the tests or complications of the premorbid physical state. It is, therefore, possible that postmortem studies could miss correlations between amyloid deposition and cognitive functioning. With PiB PET amyloid imaging, it may be possible to more precisely determine the relationship between early regional amyloid deposition and cognition.
Several previous studies have reported elevated PiB retention among clinically unimpaired elderly persons. In the original report by Klunk et al, 7 1 of 6 older controls had PiB retention in the AD range. Lopresti et al 16 found 2 of their 8 controls to have elevated PiB retention. Mintun et al 17 observed that 2 of 20 nondemented elderly persons had high PiB retention in the range of AD subjects, and an additional 2 had moderate PiB retention. Mintun et al did not find any difference in cognitive testing among amyloidpositive nondemented elderly participants compared with amyloid-negative nondemented elderly participants. Similarly, Rowe et al 18 found that 6 of 27 elderly cognitively normal controls (22%) showed high cortical PiB retention despite neuropsychological scores within the normal range. A primary aim of the present study was to replicate and extend these observations. Specifically, our goals were to estimate what level of PiB retention should be considered amyloid-positive among cognitively unimpaired elderly persons, to assess the prevalence of amyloid deposition among clinically unimpaired elderly persons, and to assess the relationship of PiB retention with cognitive abilities.
METHODS

SUBJECTS
For this study, 69 elderly persons were recruited from the community. Participants were recruited primarily from an ad in a local seniors' newspaper, and others were recruited from previous studies on the effect of normal aging on cognitive performance. 19 They were not recruited from an Alzheimer research center and, therefore, had not sought treatment for dementia, nor were they recruited as the spouses or family members of patients with dementia. However, a family history of dementia was not an exclusion criterion for this study. After providing informed consent, subjects underwent eligibility screening, including health screening and neuropsychological testing. Exclusion criteria included the presence of dementia or MCI, either amnestic or amnestic plus other areas of impairment, 20 as well as the presence or history of other major neurological or psychiatric diseases or the use of psychoactive medications. The presence of risk factors for AD, such as being an apolipoprotein E ε4 (APOE ε4) allele carrier, was not an exclusion criterion. Of 69 participants, 43 completed the entire study, and 26 did not: 16 did not pass the cognitive screening, 4 could not complete magnetic resonance imaging, 1 could not complete PET scanning, 3 had medical or psychiatric exclusions, and 2 decided not to participate.
In addition, 19 cognitively normal subjects were enrolled through the University of Pittsburgh Alzheimer Disease Research Center and received only the diagnostic neuropsychological screening, PiB PET scanning, and magnetic resonance imaging. These participants were only used to define the cutoff value for amyloid positivity. 21, 22 or meet criteria for MCI initially described by Petersen et al. 23 The details of our implementation of these criteria have previously been described in detail by Lopez et al 5 and include nonamnestic as well as amnestic subtypes. The battery includes the Mini-Mental State Examination 24 and Consortium to Establish a Registry for Alzheimer's Disease Word List Learning 25 ; immediate and delayed recall as well as copy score for the Rey/Osterrieth Complex Figure, 26 Digit Span forward and backward; Trail-making Tests, parts A and B
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; clock drawing 28, 29 ; the 30-item Boston Naming Test 30 ; letter fluency (FAS) 31 ; and category fluency.
32
COGNITIVE ASSESSMENTS
A total of 43 participants who were determined to be clinically unimpaired (not meeting criteria for dementia or MCI) and were recruited for the full study protocol underwent further cognitive assessments. 33 which can be used as a measure of cognitive reserve.
Cognitive Reserve
Information Processing Speed
Subjects were given 2 different tasks. In the first, perceptual comparison, they were shown 2 shapes side-by-side on a com-puter screen and pressed a button in their dominant hand if the shapes were physically identical or in their nondominant hand if they were not. In the conceptual comparison task, the subject was shown 2 stimuli (single letters and digits) and had to decide whether they were from the same category (ie, either both letters or both digits, eg, L X or 5 9) or whether they were from different categories (eg, L 5).
Working Memory
Two different working memory tasks were used: the N-back task 34 and the letter-number sequencing task from the Wechsler Adult Intelligence Scale III. 35 
Inhibitory Efficiency
Two different techniques were used to measure efficiency of inhibitory processes. The first was a reaction-time version of the color-word Stroop test, in which naming time was determined on an individual trial basis, 36 and the second was the Hayling test, 37 which examines a subject's ability to generate an ending to a sentence that is inconsistent with the overall meaning of the sentence, that is, to inhibit the most salient ending in order to generate an ending that does not make sense in the context of the sentence.
PET IMAGING
The PiB PET scanning was performed within 16 weeks of the clinical screening and cognitive testing. The PiB PET data were acquired as recently described. 16 The PET imaging was conducted using an ECAT HRϩ scanner (Siemens/CTI Molecular Imaging, Malvern, Pennsylvania) (3-dimensional mode; 15.2-cm field-of-view; 63 planes; reconstructed image resolution ofapproximately 6 mm). The scanner was equipped with a Neuroinsert (CTI PET Systems, Knoxville, Tennessee) to reduce the contribution of scattered photons. 38 Data were reconstructed using filtered back-projection (Fourier rebinning/2-dimensional back projection; 3-mm Hann filter) and corrected for photon attenuation (68Ge-68Ga [germanium 68-gallium 68] rods), scatter, 39 Regions of interest (ROIs) were defined on the coregistered magnetic resonance image as described previously 40 and included the following: frontal lobe; anterior cingulate gyrus (ACG); lateral temporal, mesial temporal, occipital, parietal, precuneus cortex (PRC)/posterior cingulate gyrus (PCG), and sensorimotor cortices; and anterior-ventral striatum. A cerebellar ROI was used as the reference region and a pons ROI was included as an example of nonspecific retention in white matter. A global mean of 6 regions (GBL6) was calculated as the arithmetic mean of the PiB binding index of the frontal lobe, ACG, PRC, lateral temporal, and parietal cortices and striatum.
DATA ANALYSIS
The PiB data were analyzed using a Logan graphical analysis with the cerebellar ROI as input and 90 minutes of data. 16 This generated a distribution volume ratio (CER90 DVR) for each ROI, which is a reflection of the concentration of binding sites in that volume relative to the concentration in the cerebellum.
In an effort to standardize the definition of amyloid positivity, we used an iterative, objective procedure to identify high outliers in the control group. A "mild" or "suspect" outlier was defined in the standard manner as any observation more than 1.5ϫthe interquartile range higher than the third quartile, 41 that is, any observation higher than the upper-inner fence of the box-and-whisker plot of the data. This calculation was performed using 62 clinically unimpaired control subjects (43 from this study and 19 from other related studies). The brain areas used for this calculation were those that most commonly show amyloid deposition in AD patients (ACG; frontal, PRC/PCG, parietal, lateral temporal, and lateral occipital cortices; and occipital pole). After determining which subjects were outliers for any of these neocortical brain areas, we removed those subjects from the analysis and repeated the calculation until there were no outliers remaining. The process required 2 iterations: 12 outliers were removed on the first iteration and 4 on the second. We were left with a core group of 46 controls (74%) who were considered very unlikely to be amyloid-positive. The cutoff value for amyloid positivity was defined as the upper-inner fence of the 46 control subjects for each of the 7 key brain areas listed previously. Any subject who had a PiB DVR value that exceeded this cutoff point in any of these 7 brain areas was defined as amyloid-positive. We then applied this criterion to the 43 subjects who received the full cognitive battery of assessments during this study. Because we wanted to compare cognition among amyloid-positive vs amyloid-negative participants, we eliminated the effect of doubtful cases near this cutoff point by excluding the 5 subjects (12%) with PiB DVR values within 2.5% above or below the cutoff value and compared the 9 subjects clearly above the cutoff point (21%) with the 29 subjects clearly below (67%).
For voxelwise group comparisons, full-resolution 1.5T magnetic resonance images were aligned in the anterior commissureposterior commissure plane. These images were normalized to the Montreal Neurological Institute template using the unified segmentation technique in SPM5 statistical software (http: //www.fil.ion.ucl.ac.uk/spm/software/spm5/). The PiB DVR images were prepared by applying a positive mask, coregistering to the corresponding magnetic resonance image, and transforming them to template space using the factors created during segmentation. Mean PiB DVR images were determined using the arithmetic mean of each voxel. Mean images were then subtracted and rescaled. Voxelwise statistical comparisons were also performed with SPM5 statistical software.
After the regional DVRs were calculated and participants were categorized as amyloid-positive and amyloid-negative, additional statistical tests were done to test our hypotheses about the association of PiB retention with demographic and cognitive variables. Nonparametric Monte Carlo method-based exact tests with a 2-tailed ␣ of .05 were used to compare amyloidpositive and amyloid-negative groups on the key continuous demographic and cognitive variables. Fischer exact tests with a 2-tailed ␣ of.05 were used for the categorical variables (ie, sex, race, and presence of APOE ε4 allele).
RESULTS
SUBJECTS
The 43 participants had a mean (SD) age of 74.4 (6.1) years; 37% were men, 91% were white, and the mean (SD) years of education was 15.1 (2.8). Participants were screened for cognitive impairment. Therefore, as was expected, the mean (SD) Mini-Mental State Examination score of 28.4 (1.7) was within the reference range (minimum score, 24).
PiB RESULTS
The PiB DVRs for each of the 10 ROIs in addition to the GBL6 are shown as a scatterplot in Figure 1 . For comparison, Figure 1 also shows the DVRs for a group of 9 individuals diagnosed with AD. For comparison, the first 9 participants with AD scanned at the University of Pittsburgh Alzheimer Disease Research Center were selected to match the number of amyloid-positive elderly persons. Data from all 9 AD participants have been previously reported. 16, 42 Visual inspection of the scatterplot illustrates the marked separation of AD participants from the controls, especially in the ACG and PRC/PCG. However, it can also be seen that there is variability in PiB retention among elderly control subjects, with a skew toward higher retention in several brain areas.
DEFINING AMYLOID-POSITIVE AND AMYLOID-NEGATIVE
The iterative mild-outlier method objectively identified a cutoff point for each region. To more conservatively define the amyloid-positive and amyloid-negative groups for this study, a lower-bound (97.5% of the cutoff value) was defined such that PiB retention below this cutoff point was in the amyloid-negative (or "normal") range and an upper-bound (102.5% of the cutoff value) was defined such that PiB retention above this cutoff point would be considered amyloid-positive for that region. Having PiB retention within ±2.5% of the cutoff value was considered "intermediate."
The cutoff boundaries are illustrated in Figure 1 . A participant who fell into the amyloid-positive region in any ROI was considered amyloid-positive.
Applying the upper-and lower-bound thresholds categorized 9 of 43 elderly control subjects (21%) as amyloidpositive, 29 (67%) as amyloid-negative, and the remaining 5 (12%) as intermediate. As an independent check of the face validity of these cutoff values, all 19 AD patients assessed at the University of Pittsburgh were classified as amyloid-positive using this approach (although not in every region in every AD patient). As a second check, 8 cognitively normal control subjects aged 55 years or younger (8 from studies separate from this) were recruited through the University of Pittsburgh Alzheimer's Disease Research Center. These subjects were used for the cutoff definitions, but they were not used for the cognitive analyses in the older subjects described in the "Amyloid-Positive vs Amyloid-Negative Participants" subsection of the "Methods" section. The probability of finding amyloid deposition in these subjects is very low.
3 All 8 of these younger subjects were classified as amyloid-negative by using these cutoff values ( Figure 1 ). All amyloid-positive clinically unimpaired subjects had moderately increased PiB retention or higher in the prefrontal and/or PRC/PCG cortex, the areas in which retention is typically increased among AD patients. All 9 subjects classified as amyloid-positive using a combination of all 7 key brain areas also were classified as amyloidpositive according to the PRC/PCG cortex alone. The ACG and frontal cortex both identified 8 of 9 amyloid-positive subjects, reinforcing the observation that the ACG as well as the frontal and PRC/PCG cortex are the most representative regions for overall PiB retention. Six subjects were globally amyloid-positive. Figure 2A shows mean DVR images from 29 amyloidnegative elderly participants, 9 amyloid-positive elderly participants, and the 9 AD patients scanned as a comparison. On average, amyloid-positive clinically unimpaired elderly participants had considerably less PiB retention than AD participants, but the distribution was very similar. That is, rather than showing nonspecific white matter accumulation, there appeared to be a pattern of frontal, ACG, PRC, and temporoparietal retention. Figure 2B shows difference images obtained by subtracting the 3 groups from each other (ie, PiB±−PiB−, AD−PiBϩ, AD−PiB−). Amyloidpositive clinically unimpaired subjects differ from the amyloid-negative group because of increased PiB retention in the frontal cortex, ACG, PRC/PCG, and temporoparietal cortex and striatum. These are the same areas in which PiB retention among AD participants exceeded that of controls, albeit to a much greater degree ( Figure 2B ). In fact, AD participants exceeded amyloid-positive elderly participants ( Figure 2B ) by more than amyloid-positive elderly participants exceeded the amyloid-negative group ( Figure 2B ). Although, on average, an AD-like distribution was seen among amyloid-positive elderly participants, some individuals exhibited asymmetrical PiB retention that was concentrated in the frontal or PRC/PCG cortex. In addition to these simple comparisons of mean images, a groupwise analysis also was performed. Figure 2C shows that the regional distribution of PiB retention among amyloid-positive elderly participants was significantly higher than among amyloid-negative elderly participants in most cortical areas that showed increased PiB retention ( Figure 2C) , but that the level of the significance is much less than that obtained when comparing AD participants with the amyloid-negative group ( Figure 2C ). These statistical parametric mapping (SPM) images can be directly compared because the group sizes are 29 and 9 in both comparisons. An AD vs amyloidpositive elderly SPM comparison is not shown because there are only 9 subjects in each group so it could not be directly compared with the other analyses.
AMYLOID-POSITIVE VS AMYLOID-NEGATIVE PARTICIPANTS
We compared the demographic and cognitive variables of amyloid-positive and amyloid-negative participants ( Table) . We expected that the amyloid-positive group would have a higher cognitive reserve score (premorbid IQ), which may have allowed subjects to have AD pathological characteristics without manifesting cognitive impairment. In addition, we expected greater age and lower cognitive testing scores in the amyloid-positive group because these are known predictors of AD. However, none of these relationships was significant in this sample. In fact, contrary to our prediction, there was a trend toward higher educational level in the amyloid-negative group, and the only significant finding was for lower scores on the delayed recall test in the amyloid-negative group, which was opposite of the expected outcome.
APOE 4 ALLELE
There were 5 clinically unimpaired participants with an APOE 3/4 genotype and none with 4/4. Of the 5 APOE ε4 allele carriers, 2 were amyloid-positive, 2 had intermediate amyloid status, and 1 was amyloidnegative ( Figure 1) . One APOE ε4 carrier was globally positive. As a group, PiB retention among the 5 APOE ε4 carriers was not significantly different from that of the 38 participants who were not carriers of an APOE ε4 allele. However, the frequency of the APOE ε4 allele was significantly different among amyloid-negative participants (1 of 29) than it was in the combined amyloid- 
COMMENT
The present study examined in vivo brain PiB retention in a group of clinically unimpaired elderly persons. Our primary aims were to estimate the prevalence of significant amyloid deposition among clinically unimpaired elderly persons during life, and to characterize the association of amyloid deposition with demographic characteristics and cognitive performance.
Amyloid load and, therefore, PiB retention, is a continuous variable. Even clinically unimpaired elderly persons often have measurable amounts of insoluble A␤ after death. Näslund et al 43 have shown that participants who had Clinical Dementia Rating (CDR) scale scores of 0 before death had measurable levels of insoluble A␤, although these levels were only 4% to 20% of the levels observed among participants with severe AD. That having been said, a dichotomous definition of an amyloidpositive and amyloid-negative state is often useful for group designations in studies such as ours, in which the effect of detectable PiB retention on cognition is being evaluated. Ultimately, the definition of amyloidpositivity will need to be validated by the comparison of in vivo PiB retention with postmortem verification of the presence or absence of significant numbers of A␤ plaques at autopsy. Until then, objective criteria for the definition of amyloid-positivity are needed. Few clear criteria have been posed to define amyloid-positivity. Most studies have defined amyloid-positivity among clinically unimpaired persons or those with MCI either from visual reads of the images (ie, as "AD-like") or from rough quantitative comparisons of PiB retention among controls with the range of values observed among AD participants (ie, PiB retention above that of the lowest PiB retention value in an AD participant is considered amyloid-positive). 7, 17, 18 Klunk et al 7 attempted to provide an objective definition of amyloid-positivity and make it independent of any AD cohort by defining the cutoff point as PiB retention values 1 SD or more above the mean of the entire control group. Pike et al 44 have taken a more sophisticated objective approach by using a receiver operating characteristic curve to generate a cutoff point between clinically unimpaired controls and AD participants, although this approach remains dependent on the composition of the AD cohort. Although these 2 objective approaches are an improvement over subjective assessments, they can be disproportionately affected by outliers in either the AD or control groups or by large gaps between the groups.
To remove the contribution of the AD cohort and minimize the impact of controls with high PiB retention on the definition of amyloid-positive cutoff values, we used an iterative outlier removal method and generated an upper-and lower-bound of DVRs for each ROI. Individuals with DVRs above the upper-bound in the ACG or PRC/ PCG cortex were considered amyloid-positive. These subjects typically showed a visual pattern of PiB retention that was qualitatively similar to, but quantitatively less than, most AD participants. Individuals with PiB retention below the lower-bound were considered amyloidnegative. Individuals with PiB retention in the ACG or PRC/PCG cortex that was between the lower-and upperbounds were called intermediate for the purpose of this study. Of 43 subjects, 9 (21%) were amyloid-positive, 29 (67%) amyloid-negative, and 5 (12%) intermediate. Our observation of significant amyloid deposition in a subset of cognitively unimpaired elderly persons is consistent with previous observations from neuropathological studies [45] [46] [47] and recent amyloid imaging studies. 17, 18 Our estimate of 21% is similar to that reported by Mintun et al, 17 who used a higher threshold for classifying subjects as amyloid-positive, and Rowe et al 18 and matches closely the postmortem observations from Knopman et al, 47 who reported that 18% of participants met Consortium to Establish a Registry for Alzheimer's Disease criteria for possible AD.
It should be stressed that the designation of amyloidpositive in the context of clinically unimpaired elderly persons does not imply that these subjects have AD-like results on a PiB PET scan. On the contrary, the scans of most subjects could be easily distinguished from the PiB PET scans of AD patients. This is quantitatively apparent in the global measure (GBL6) in Figure 1 and visually apparent in Figure 2 . Only 6 of 9 amyloid-positive subjects are globally positive, and even these 6 are clearly distinguishable from all but 1 AD case with unusually low PiB retention. Although data from only our first 9 consecutive AD patients are shown in Figure 1 , we have now studied PiB retention in more than 20 AD participants, and the case shown in Figure 1 is the only one with GBL6 retention that overlaps with that of any amyloidpositive clinically unimpaired participant. This has important implications for the use of amyloid imaging as a diagnostic tool. That is, although subtle amyloiddeposition can be identified by low levels of PiB retention (often focal), it is relatively easy to visually and quantitatively distinguish this type of amyloid deposition from that seen among symptomatic patients with AD.
The degree of PiB retention among amyloid-positive cognitively unimpaired elderly persons also differs from the pattern of PiB retention observed among most participants with MCI. Participants with MCI who also had significant PiB retention typically show a much higher amount of PiB retention than cognitively unimpaired elderly persons, in the range of AD participants. 16, 40 Most participants with MCI show a dichotomous pattern: 30% to 40% are clearly amyloid-negative, and 50% to 60% have AD-like PiB retention. In the literature, only10% to 15% of participants with MCI fall into the range occupied by the amyloid-positive but clinically unimpaired elderly participants in this study. This has important implications for antiamyloid therapies currently in development, such as that the active phase of A␤ plaque accumulation occurs when a person is asymptomatic. It is likely that antiamyloid therapies will have the highest chance of success during this period. Therefore, if a safe and effective antiamyloid therapy can be developed, it may become critical to identify amyloid-positive individuals at a presymptomatic stage.
Our results strongly suggest that amyloid deposition can be detected at an asymptomatic stage. Similar to the results of several recent neuropathological studies, 48, 49 we did not find significantly worse cognitive performance among amyloid-positive subjects. In fact, the only significant difference we found between the amyloidpositive and amyloid-negative groups was in a direction opposite to that expected. The amyloid-positive group performed better on the Delayed Word Recall test. It is unclear why this group would show improved performance on a declarative memory task. One speculation is that perhaps subjects with preclinical amyloid deposition who are still clinically unimpaired have particularly high cognitive reserve in areas relatively unaffected by amyloid deposition (ie, medial temporal lobe).
The prevalence estimate of amyloid deposition reported here is based on a very small sample of community volunteers and, therefore, may not reflect the true prevalence in a random sampling of the community. In particular, the sample may be biased by an overrepresentation of more highly educated and motivated volunteers. However, educational level did not differ significantly between amyloid-positive and amyloid-negative groups, so it is unlikely that it would significantly alter the prevalence estimate. In addition, the estimate of 20% to 25% prevalence of amyloid-positivity in this clinically unimpaired cohort with a mean (SD) age of 75 (6) years is in keeping with an expected AD prevalence of approximately25% among people older than 85 years if asymptomatic amyloid deposition invariably leads to AD and if the clinically silent period of amyloid deposition is on the order of 10 years.
Although our primary finding suggests that there is no significant cognitive deficit in the amyloid-positive group compared with the amyloid-negative group, we recognize that this conclusion is based on a relatively small sample of amyloid-positive individuals (n=9) and an even smaller number with complete cognitive data (5 amyloidpositive participants with delayed recall and Rey figure data). Further studies with larger samples are necessary to identify whether subtle differences in cognition may exist among amyloid-positive individuals. Another limitation of this study is that the cognitive testing protocol had only limited executive function assessment and, therefore, it is possible that future studies with more detailed executive function tests may find differences between amyloid-positive and amyloid-negative groups.
In conclusion, to our knowledge, this is one of the first and the largest study to examine in vivo amyloid deposition among clinically unimpaired elderly persons with extensively documented cognitive function. We found that a significant number (21%) of clinically unimpaired elderly persons had amyloid deposition, and the deposition was primarily in regions that ultimately develop heavy amyloid loads in AD patients, especially the ACG and the PRC/PCG cortex. We found mixed results in relating amyloid deposition to demographic and cog-(REPRINTED) ARCH NEUROL / VOL 65 (NO. 11), NOV 2008nitive variables. In particular, we did not find amyloidpositive subjects to have worse cognitive performance than that of the amyloid-negative group, and we did not find any demographic differences between the groups, although there was a suggestion of more frequent amyloidpositivity among those who carry an APOE ε4 allele. Thus, it appears that, in a significant number of elderly, cognitively normal persons, amyloid accumulation does not impair cognitive function.
This study suggests that, among people older than 65 years, amyloid deposition without cognitive sequelae and amyloid deposition accompanied by cognitive impairment in the form of dementia (ie, AD) or MCI have a similar prevalence (approximately 20%). It is possible, but yet unproven, that elderly persons with significant PiB retention may progress to AD and that the preserved cognition observed in this study is owing to compensation. This finding could have profound implications for future prevention strategies, such that it may be possible to predict fairly accurately who will develop AD 5 to 10 years before the onset of symptoms. If compensatory mechanisms are involved in delaying the onset of symptoms, identification of these mechanisms could lead to novel and effective preventative treatment strategies.
